Background-Outcomes of patients presenting with acute coronary syndromes are improved with an early invasive approach;
N on-ST-segment-elevation (NSTE) acute coronary syndromes (ACS) represents a disease spectrum resulting from reduced coronary blood flow caused by plaque disruption and subsequent thrombus formation. This transient or nearly complete occlusion of a coronary artery may or may not require revascularization. Within the spectrum of ACS management strategies, approximately one third of patients receive medical therapy after diagnostic angiography. [1] [2] [3] [4] [5] [6] [7] However, most randomized clinical trials evaluating new treatments for patients with NSTE ACS have placed less emphasis on medical management, making pharmacological strategies for this population less certain. 8 30 days and 1 year, with significantly fewer 30-day bleeding complications compared with heparin plus glycoprotein IIb/ IIIa inhibitors (GPIs). To date, studies have demonstrated that in NSTE ACS, bivalirudin is effective in patients in a number of clinical scenarios, including patients with diabetes mellitus, those treated with percutaneous coronary intervention (PCI), and those being switched from heparin to bivalirudin. 9 -11 In this post hoc study, we sought to determine whether the results observed in the overall ACUITY trial would apply to the subgroup of patients treated medically (ie, those who did not undergo coronary revascularization within the first 30 days). We also evaluated the association between composite ischemic events and demographic, clinical, and angiographic characteristics in this subgroup.
Methods

Study Population and Design
The design and results of the ACUITY trial have previously been published. [12] [13] [14] In summary, patients Ͼ18 years of age were eligible if they presented within 24 hours of symptom onset and had either new ST-segment depression or transient elevation of at least 1 mm; elevated troponin I, troponin T, or creatine kinase-MB (CK-MB) levels; known coronary artery disease (CAD); or all 4 of the other variables of the Thrombolysis in Myocardial Infarction (TIMI) risk score for unstable angina. Eligible patients were randomly assigned to treatment with 1 of 3 antithrombotic regimens starting immediately after randomization: heparin (unfractionated or enoxaparin, given at site discretion) plus GPI, bivalirudin plus GPI, or bivalirudin monotherapy. Patients assigned to heparin plus GPI or bivalirudin plus GPI were randomly assigned again in a 2-by-2 factorial design to either upstream or deferred initiation. The use of GPI was permitted before angiography in patients with severe breakthrough ischemia who were randomly assigned to deferred GPI use or bivalirudin monotherapy. Antithrombins and GPI were discontinued according to the protocol at the completion of angiography or PCI but could be continued if they were clinically indicated for up to 72 hours after the procedure. The choice of PCI, coronary artery bypass grafting, or medical management was left to the discretion of the investigator. The study was approved by the institutional review board or ethics committee at each participating center, and all patients signed written informed consent.
Angiographic Analysis
Quantitative coronary angiography was performed in 6921 prespecified consecutive US patients enrolled in ACUITY, 2340 of whom were in the medically treated arm. Angiographic analysis was performed at the Cardiovascular Research Foundation (New York, NY) as previously described. 15 A comprehensive assessment, performed to define and quantify the extent and burden of CAD, included the number of diseased vessels, the extent of disease burden defined as the total length in millimeters of all lesions with a Ͼ30% diameter stenosis in all 3 vessels and major side branches, Duke jeopardy score, 16 baseline TIMI flow, 17 and myocardial blush grade. 18 
Clinical Definitions and End Points
TIMI risk score was calculated and divided into 3 risk categories: low risk, 0 to 2 factors; intermediate risk, 3 to 4 factors; and high risk, 5 to 7 factors. 19 The end points of this analysis were composite ischemia (defined as death from any cause, myocardial infarction [MI], or unplanned revascularization for ischemia at 30 days and 1 year) and major bleeding at 30 days. The definitions of primary end points have previously been detailed. 14 An unplanned revascularization was performed if severe anginal symptoms were present despite optimal antianginal medication. In patients without NSTE MI at admission, an MI was defined as any elevation of troponin or CK-MB greater than the upper limit of normal (or CK greater than the upper limit of normal in the absence of MB determination). In patients with NSTE MI at presentation in whom the elevated troponin or CK-MB (or CK) level was documented to be decreasing or had returned to normal, diagnosis of a second infarction required a new elevation of troponin or CK-MB greater than the upper limit of normal (or CK greater than the upper limit of normal in the absence of MB determination) if the troponin or CK-MB (or CK) level had returned to less than the upper limit of normal, or an increase by Ͼ50% above the previous nadir level if the troponin or CK-MB (or CK) level had not returned to less than the upper limit of normal. In patients with NSTE MI at presentation in whom the peak troponin or CK-MB (or CK) had not yet been reached, diagnosis of a second infarction required recurrent chest pain Ն30 minutes or new ECG changes consistent with MI and elevation of the next troponin or CK-MB (or CK) level measured Ϸ8 to 12 hours after the event by at least 50% above the previous level. All end points were adjudicated by a clinical events committee that was blinded to treatment assignment.
Statistical Analyses
All of the analyses were based on intention to treat. Categorical values were compared by 2 or Fisher exact test. P values for continuous variables were calculated with the nonparametric Kruskal-Wallis test. One-year follow-up analysis was performed with time-to-event methodology, and the cumulative composite events in relation to TIMI risk score and the number of diseased vessels were determined according to the Kaplan-Meier method with the use of log-rank tests for statistical assessment. The P values are given for informational purposes, and no multiplicity adjustment was performed. Stepwise logistic regression analysis was performed to evaluate the clinical and angiographic factors associated with 30-day and 1-year composite ischemic events, death/MI, and death in the prespecified quantitative coronary angiography cohort. The specific variables entered into the models were treatment group, bivalirudin plus GPI versus heparin plus GPI, bivalirudin monotherapy versus heparin plus GPI, age, sex, diabetes mellitus, insulin-treated diabetes mellitus, hypertension, hyperlipidemia, current smoking, previous MI, previous PCI, previous coronary artery bypass grafting, renal insufficiency, ECG deviation or biomarker elevation, extent of disease (10-mm increments), number of diseased vessels, jeopardy score, TIMI flow grade 0/1, blush grade 0/1, eccentricity, ulceration, aneurysm, ectasia, moderate/severe calcification, thrombus, collaterals, and worst percent diameter stenosis. The P values, odds ratios, and corresponding 2-sided 95% confidence intervals for predictors are presented. All of the statistical analyses were performed by SAS version 8.2 (SAS Institute, Inc, Cary, NC).
Results
Baseline Characteristics by Randomized Treatment Group
Of the 13 819 patients enrolled in ACUITY, 4491 (32.5%) were triaged to medical treatment after coronary angiography, 7789 (56.4%) were treated with PCI, and 1539 (11.1%) received coronary artery bypass grafting. We found that 15.7% of patients had low TIMI risk score, 54.6% had intermediate TIMI risk score, and 29.7% had high TIMI risk score. Baseline characteristics among medically treated pa- 
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tients were similar regardless of antithrombin treatment arm ( Table 1 ). The prevalence of male sex tended to be lower and weight tended to be slightly higher in the bivalirudin monotherapy arm compared with the heparin plus GPI arm. There was no significant difference in baseline angiographic findings and medications taken after hospital discharge through 30 days by randomized treatment group (Tables 2 and 3) . Angiography was performed during the initial hospitalization in 97% of medically treated patients at a median of 4.8 hours after antithrombotic study drug initiation. GPI was used in 0.5% of patients assigned to the bivalirudin monotherapy arm (Table 3) .
Clinical Outcomes
At the 30-day follow-up, 139 patients (3.1%) in the medically treated population had developed composite ischemia, with 66 deaths (1.5%), 42 MIs (1.0%), and 53 unplanned revascularizations (1.2%; Table 4 ). At 1 year, 399 of the medically treated patients (9.5%) had sustained composite ischemia, including 175 deaths (4.3%), 115 MIs (2.7%), and 177 unplanned revascularizations (4.4%). At 30 days, there was a trend toward superior net clinical outcome in each of the bivalirudin arms compared with the heparin plus GPI arm (Pϭ0.06 versus bivalirudin plus GPI; 
Pϭ0.10 versus bivalirudin monotherapy)
. This difference was due largely to a significant reduction in major bleeding in each of the bivalirudin arms. Furthermore, the rate of MI was significantly lower in the bivalirudin plus GPI group compared with the heparin plus GPI group (0.3% versus 1.3%; Pϭ0.002). The rates of composite ischemia at 30 days and 1 year were similar among all 3 antithrombin groups.
Predictors of Outcomes
Independent predictors of 30-day composite ischemia and death/MI included jeopardy score and lesion ectasia (Table  5) . Thirty-day death was independently associated with jeopardy score and hypertension. Characteristics independently associated with higher rates of 1-year composite ischemia included jeopardy score, number of diseased vessels, previous PCI, and lesion ectasia. Higher rates of death/MI at 1 year correlated with jeopardy score, renal insufficiency, collateral presence, and lesion ectasia. Mortality at 1 year was predicted by jeopardy score and age.
Prevalence of Ischemic Events According to TIMI Risk Score and the Number of Diseased Vessels
The rates of composite ischemia at 1 year ranged from 4.4% in patients with low TIMI risk score to 7.7% with intermediate TIMI risk score and 14.3% with high TIMI risk score. Kaplan-Meier analysis revealed significant differences in outcomes according to TIMI risk score for composite ischemia ( Figure 1A ), death/MI ( Figure 1B) , and death ( Figure  1C ). In addition to TIMI risk score, prognosis was stratified by the number of diseased vessels per patient. The composite ischemic event rates at 1 year were 3.7% in patients with no diseased vessels, 6.9% in those with 1 diseased vessel, 8.5% in those with 2 diseased vessels, and 13.5% in those with 3 diseased vessels (Figure 2A ). However, Kaplan-Meier analysis showed that 0-vessel disease had comparable rates of death/MI and death alone at 1 year compared with 1-vessel or 2-vessel disease patients ( Figure 2B and 2C) . A 5-fold gradient in 1-year composite ischemic events was observed between patients with low TIMI risk and 0-vessel disease and patients with high TIMI risk and 3-vessel disease ( Figure   3A ). The same trends were observed for the hard end points of death/MI ( Figure 3B ) and death alone ( Figure 3C ). In particular, among patients with intermediate TIMI risk score, the number of diseased vessels had a significant impact on prognosis, enabling stratification of patients into lower risk or higher risk on the basis of the extent of CAD.
Discussion
This analysis adds important information to our knowledge of patients with NSTE ACS treated medically after screening angiography. First, patients enrolled in the ACUITY trial and treated medically were mostly intermediate-and high-TIMIrisk patients (Ͼ80% had TIMI risk Ն3). Second, the rate of composite ischemia in the medically treated patients was 3.1% at 30 days and 9.5% at 1 year. In particular, the 4.3% mortality at 1 year among medically treated patients in ACUITY is considerable. Thus, optimizing pharmacological strategies for these patients is essential if their prognosis is to be improved. Third, among patients undergoing medical management, the use of bivalirudin monotherapy or bivalirudin plus GPI resulted in similar rates of composite ischemia and less major bleeding compared with heparin plus GPI. Fourth, composite ischemia in the short term (first 30 days) was influenced exclusively by angiographic factors, including jeopardy score and coronary ectasia, whereas 1-year composite ischemia was influenced mostly by angiographic factors, including jeopardy score, coronary ectasia, and the number of diseased vessels, as well as previous PCI. Finally, the addition of the number of diseased vessels to the TIMI risk score added significant prognostic value, underscoring the importance of angiographic screening among moderate-and high-risk patients with ACS even when destined for medical therapy as defined by this ACUITY subgroup. The present analysis demonstrates that patients with NSTE ACS who are managed medically after angiographic triage can be treated safely with bivalirudin monotherapy. These findings are consistent with the overall results of the ACUITY trial. 9 -13 Although bleeding was not common in patients undergoing medical management compared with patients receiving PCI or coronary artery bypass grafting 
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(because of procedure-related bleeding and earlier antithrombin discontinuation among patients with minimal CAD), the finding that bleeding is decreased with bivalirudin even in patients managed medically is clinically relevant because recent data indicate an association between bleeding and mortality. 20 Therefore, bivalirudin monotherapy appears to be a suitable antithrombotic alternative for patients with NSTE ACS who do not undergo early revascularization. Furthermore, patients treated with bivalirudin plus GPI had a better prognosis with regard to MI (0.3% versus 1.3%; Pϭ0.002) and less major bleeding at 30 days (2.0% versus 4.4%; Pϭ0.0002) compared with those receiving heparin plus GPI. This supports the safety of bivalirudin in reducing major bleeding even with the addition of a GPI in medically treated patients with NSTE ACS. The TIMI risk score is an integrated approach derived from clinical baseline variables to identify patients at high risk for death and other major cardiac ischemic events. 19 However, a previous study has demonstrated that the extent of coronary disease measured simply by the number of affected major epicardial vessels has been correlated with long-term mortality. 21 In this analysis, medically treated patients with a high TIMI risk score represented a high-risk subgroup with a 1-year composite ischemic event rate nearly 3 times that of patients with a low TIMI risk score. Including the extent and severity of CAD added significant prognostic value by increasing ischemic events 2-to 4-fold for patients with low and intermediate to high TIMI risk scores. Similarly, patients with more extensive and severe CAD had increasingly higher rates of composite ischemia at 1 year. Combining the TIMI risk score with the number of diseased vessel(s) more appropriately risk stratified NSTE ACS patients with regard to death, death/MI, and composite ischemia through the follow-up period than either parameter alone. These data reemphasize the need to select adjunctive therapies that conform to the clinical and angiographic severity of disease and underscore the value of angiographic screening even among moderate-and high-risk ACS patients destined for medical therapy.
Previous studies of patients with NSTE ACS have not included a systemic angiographic assessment, and they re- 
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ported that the risk of adverse cardiac events was related to clinical factors, including age, female sex, diabetes mellitus, previous history of CAD, ECG changes on admission, and elevated CK-MB or cardiac troponin levels. 1, 2, [22] [23] [24] When angiographic characteristics are included, as in this study, the angiographic factors were important independent predictors of adverse events, along with such clinical factors as a prior history of PCI, renal insufficiency, and age. The jeopardy score and number of diseased vessels are measures of the extent of coronary atherosclerosis and jeopardized myocardium. As expected, patients in the present population with more severe atherosclerotic burden had a poorer prognosis. 16 Coronary ectasia, another important angiographic morphological predictor of cardiac ischemic events, has been described as an uncommon manifestation of atherosclerosis 25 and may be an exaggeration of the remodeling process. 26 Its clinical significance is uncertain. 25, 27, 28 It has been hypothesized that altered coronary blood flow caused by ectasia predisposes patients to adverse cardiac events. 28, 29 Histological evaluation of de novo arterial expanded plaques shows coronary atherosclerosis to be associated with inflammation, calcification, and medial thinning, which appear to be a feature of plaque instability. 30, 31 Results from the present study suggest that ectasic lesions may be more likely to be clinically "vulnerable" in this population.
Limitations
This analysis has several limitations. First, the findings of this study apply only to the ACUITY population, which comprised moderate-and high-risk ACS patients undergoing an early invasive strategy, including early angiography. The findings of this study do not apply to the lower-risk ACS patients intended for medical therapy without angiography. Second, the findings of the benefit of bivalirudin among the medically treated patients in ACUITY should be considered only hypothesis generating because it was not the primary intent of the trial. Nonetheless, the findings in this subgroup are consistent with those observed in the overall trial, and the reduction in bleeding events with bivalirudin is so statistically robust that it is unlikely to be due to chance. Third, medically treated patients in the present study had substantial risk; in other words, nearly 25% of medically treated patients were in the highest TIMI risk group, and 50% had multivessel coronary disease. The ACUITY trial did not determine the reason for selection to medical treatment, and this group likely represents a heterogeneous population ranging from patients with nonobstructive or no CAD to more complex patients with extensive CAD who presumably were unsuitable for revascularization. Finally, the ACUITY trial did not capture the exact timing of study drug discontinuation, although antithrombins were likely discontinued after diagnostic angiography in patients with minimal CAD. 32, 33 
Conclusions
Among patients treated medically for NSTE ACS after angiographic triage in ACUITY, composite ischemia occurred in 9.5% at 1 year, including death in 4.3% of patients. Use of bivalirudin was associated with decreased rates of bleeding at 30 days compared with treatment with heparin plus GPI, without significantly increasing composite ischemic event rates. Angiographic markers of more extensive and severe CAD and coronary ectasia were important independent predictors of outcome within the first year of presentation, adding incremental prognostic value beyond clinical markers. These results emphasize the utility of angiographic screening for risk stratification among moderate-and highrisk ACS patients even when destined for medical therapy alone. Further studies are warranted to assess the optimal management strategies for this subset of patients.
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